USSN 09/981,431 



Response/Preliminary Amendment 



Applicant believes that the claims are in condition for allowance, and notification to that 
effect is respectfully requested. 



WHYTE HIRSCHBOECK DUDEK S.C. 
1 1 1 East Wisconsin Avenue, Suite 2100 
Milwaukee, Wisconsin 53202 
(414) 273-2100 

Customer No. 31870 



MKE/856521.1 3 



Respectfully submitted, 




Reg. No. 34,259 



Replacement Claims 



WHAT IS CLAIMED IS: 




A cleaning composition for a semiconductiye substrate, comprising: a cleaning agent and 
at least one antimicrobial agent. 




The cleaning composition pf-Claim 1, wherein the 



^eaning / ager 



;ent comprises a 



hydroxycarboxylic acid, a hydroxycarboxylic acid salt, or a mixture thereof. 



3. The cleaning composition o£,Gl£im 2, wherein the cleaning agent comprises a 
hydroxycarboxylic acid selected from the group consisting of citric acid, malic acid, tartaric acid, 



glycolic acid, lactic-acid, and tartronic acid. 



4. The cleaning composition^ Claim 2, wherein the cleaning agent comprises a 

hydroxycarboxylic acid salfselected from the group consisting of a citric acid salt, malic acid 

/ \ / 

salt, tartaric acid salt/glycolic acid salt, lactic acid salt, and/tartronic acid salt. 

/ . / V 

5. The cleaning compositionVof Claim 2^wherein the cleaning agent is selected from the 
group consisting^o^eitric acid and ox^ncd^a salts. 

\ '''' > 

6. The cleaning composition of Claim 5, wherein the cleaning agent comprises a citric acid 

^ \ / 

salt selected from the group consisting of ammonium citrate, and a tetraalkylammonium citrate. 

X V 

(^^) The cleaning composition of Claim 1 ^herein the antimicrobial agent is selected from 
the group consisting of benzoic acid, sorbic acia/and salts thereof. 

8. The cleaning compositionVof Claim 7, wherein the antimicrobial agent comprises a 
benzoic acid salt selected-from the group consisting of ammonium benzoate, potassium benzoate, 
and tetraalkylammonium benzoate. 




9. } The cleaning composition of^Slaim 7, wlierein the antimicrobial agent comprises a sorbic 
acid salt selected from the group consisting of ammonium sorbate, potassium sorbate, and 
tetraalkylammonium sorbate. 
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10. The cleaning composition of Claim 7, wherein the antimicrobial agent is selected from 



the group consisting of benzoic acid, sor 



ic acijd; ammonium benzoate, potassium benzoate, 



tetraalkylammonium benzoate, potassium\Sj?fbate, ammonium sorbate, and tetraalkylammonium 
sorbate. 



1 1 . The cleamng-'composition of Claim 1, wherein the antimicrobial agent comprises a 
sulfite. 

12. The cleaning composhion^tClaim 11, wherein the antimicrobial agent is selected from 
the group consisting of sulfur dioxide, potassium bisulfite, and potassium metabisulfite. 



13. The cleaning composition of Claim 1, wherein the antimicrobial agent comprises an alkyl 
parahydroxybenzoate^ 



14. The cleaning composition of Claim^l3, wherein the antimicrobial agent is selected from 
the group consisting of methylpamhydroxybenzoate, ethylparahydroxybenzoate, 
propylparahydroxybenzoaterand n-heptylparahydroxybenzoate. 




^15/J The cleaning com^sili'on^aim 1, having a pH of about 4.5 to about 6.5. 



6.^^The cleaning composition of Claim 15, further comprising a buffering agent. 

The cleaning composition of Claim 16, wherein the buffering agent is selected from the 
group consisting of ammonium hydroxide, and tetraalkylammonium hydroxide. 

18. cleaning composition for a semiconductor substrate, comprising: a cleaning agent 
selected from the group consistingyof hydroxycarboxylic acids and salts thereof; and at least one 
antimicrobial agent selected from the group consisting of benzoic acid, sorbic acidTand salts 
thereof. 
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J^^/ The cleaning compositiofTofClaim 18, wherein the deaning agent is selected from the 
\^ group consisting of citric^cid, malic acid, tartaric acid^gl^colic acid, lactic acid, tartronic acid, 




and salts thereof 




t 



20. The cleaning composition of ClaimJ-Pfwherein the cleaning agent is selected from the 
gjS.up'consisting of citric acid, ammonium citrate, and tetraJlk^lammonium citrate. 



21 . The cleaning composition of Claim 1 8, wherein the antibacterial agent comprises a 
benzoic acid salt selected from the group consisting of ammonium benzoate, potassium benzoate, 
and tetraalkylammonium benzoate. 





22 V The cleaning composition^ Claim 1 8/wherein the antibacterial agent comprises a sorbic 
acid salt selected from the group con^isting'of potassium sorbate, ammonium sorbate, and 
tetraalkylammonium sorbate. 

23. J The cleaning composition ofl< 
consisting of water, and an organic solvent 




18, wherein the solvent is selected from the group 



^^^^ ^ G c ^ ean ^ n § compositionWcjrfim 23, wherein the solvent comprises deionized water. 



The cleaning composition of Claim 23, wherein the solvent comprises an organic solvent 
^selected from the group consisting ©^methanol, ethanol, n-propanol, iso-propanol, n-butanol, 



t-butanol, sec-butanol, ethylene^lycol, and propylene glycol. 

v y 

Tie cleaning composition of Claim 18, having a pH of about 4.5 to about 6.5. 

27.) )The cleaning composition of Claim 18, whei^ein the cleaning composition further 
-comprises a pH buffering agent to adjust thi^Fto about 4 to about 6. 
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/28. / A cleaning composition for a semiconductor substrate, comprising: a cleaning agent 
selected from the group consisting of citrii ac^d and a citric acid salt; and an antimicrobial agent 
selected from the group consisting of benzoicacid, sorbic acid, and salts thereof. 



29. The cleaning composition of Claim 28, w^herein'the antimicrobial agent comprises a 
benzoic acid salt selected from the group consi^ting^ ammonium benzoate, potassium benzoate, 
and tetraalkylammonium benzoate. 

30y/ The cleaning composition of^Claim 2^/wherein the antimicrobial agent comprises a 
sorbic acid salt selected from the group consisting of ammonium sorbate, potassium sorbate, 




tetraalkylammonium sorbate. 



v 



3 TTN A cleaning composition for a semiconductor substrate, comprising: a cleaning agent 
-capable of dispersing alumina or silica slurry particles, and supporting microbial growth; and an 
antimicrobial agent. 

32. ) The cleaning composition of Glain/j 1 , wherein the cleaning agent comprises a 



^hydroxycarboxylic acid selected from 
hydroxycarboxylic acid salts. 



the group consisting of a hydroxycarboxylic acid, and 




The cleaning composition of Claim 32,\vherein / the cleaning agent is selected from the 



group consisting of citric acid, malic acid, tartaric aeid, glycolic acid, lactic acid, and tartronic 
acid. 

^\ \ / 

34. A The cleaning composition of^Claim 32, wherein the cleaning agent comprises citric acid 
or^a'salt thereof. 

■ • 

^35^/ The cleaning composition of Claim 34^wherein the cleaning agent comprises a citric acid 
salt selected from the group consisting Qf,ammonium citrate, and tetraalkylammonium citrate. 
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'Z&y/ The cleaning composition of Claim 35, wherein the cleaning agent comprises 
tetramethylammonium citrate. 

37. The cleaning composition of Claim 3 1 , wherein the antimicrobial agent is selected from 
the group consisting of benzoic acid^^^^^i^, ammonium benzoate, potassium benzoate, 
tetraalkylammonium benzoate, ammonium sorbate, potassium sorbate, and tetraalkylammonium 
sorbate. 

38. The cleaning composition of Claim 3 1, \^herein the antimicrobial agent comprises a 
sulfite. 

39. The cleaning composition of Claini^S, wherein the antimicrobial agent is selected from 
the group consisting of sulfur dioxide^potassium bisulfite, and potassium metabisulfite. 

40. The cleaning composition of Claim^J^N^ierein the antimicrobial agent comprises an 
alkyl parahydroxybenzoate. 

41 . The cleaning composition of Claim 40, wherein the antimicrobial agent is selected from 
the group consisting of methylparahydr^xybenzoate, ethylparahydroxybenzoate, 
propylparahydroxybenzoate, and n-heptylparahydroxybenzoate. 

\ 

42. A cleaning composition for a semiconductor surface, comprising an aqueous composition 
comprising: 

about 0.02 to about 1.5 % by weight cleaning agent; 
about 0.005 to about 0.3 % by weight antimicrobial agent; and 
the balance solvent; 
the % by weight based on the total weight of the cleaning composition. 

43. The cleaning composition of Claim 42, wherein the cleaning agent is selected from the 
group consisting of hydroxycarboxylic acids and salts thereof. 
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44. The cleaning composition of Claim 43, wherein the cleaning agent is selected from the 
group consisting of citric acid, malic acid, tartaric acid, lactic acid, glycolic acid, tartronic acid, 
and salts thereof 



45. The cleaning composition of Claim 43, wherein the cleaning agent is selected from the 
group consisting of citric acid, ammonium citrate, and tetraalkylammonium citrate. 

46. The cleaning composition of Claim 42, wherein the antimicrobial agent is selected from 
the group consisting of benzoic acid, sorbic acid, and salts thereof. 

47. The cleaning composition of Claim 42, wherein the antimicrobial agent is selected from 
the group consisting of benzoic acid, sorbic acid, ammonium benzoate, potassium benzoate, 
tetraalkylammonium benzoate, ammonium sorbate, potassium sorbate, and tetraalkylammonium 
sorbate. 



48. The cleaning composition off Qmm 42, wherein the antimicrobial agent is selected from 
the group consisting of a sulfite, apaWi alkyl parahydroxybenzoate. 




riii 42, 



The cleaning composition of Claim 42, wherein the pH of the composition is about 4.5 to 
about 6.5. 




50 





The cleaning composition of Claim/42, comprising: 
about 0.05 to about 0.5 %^by weight cleaning agent; and 
about 0.01 to about 0.2 % by^veight antimicrobial agent. 



A cleaning composition for a semiconductor surface, comprising an aqueous mixture 
comprising: 

about 0.02 to about 1 .5 % by weight cleaning agent selected from the group consisting of 
hydroxycarboxylic acids and salts mereof; 

about 0.005 to about 03 % by weight of a first antimicrobial agent selected from the 
group consisting of benzoic acia and salts thereof; 
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about 0.005 to about 0.3 % by weight of a second antimicrobial agent selected from the 
group consisting of sorbic acid and salts thereof; and 
the balance solvent; 

the % by weight based* on/the total weight of the cleaning composition. 



A cleaning composition for a semiconductor surface, comprising: 
about 0.02 to about 1.5 % by weight citric acid, citric acid salt, or a mixture thereof; 
about 0.005 to about 0.3 % by weight benzoic acid, benzoic salt, or a mixture thereof; 
about 0.005 to about 0.3 % by weight sorbic acid, sorbic acid salt, or a mixture thereof; 

the balance solvent; 

the % by weight based on the total weight of the cleaning composition. 
The cleaning composition of Claim 52, wherein the solvent comprises deionized water. 




and 




A cleaning composition for a semiconductor surface, comprising: 
about 0.02 to about 1.5 % by\weight of a cleaning agent selected from the group 
consisting of citric acid, ammonium o|trate, and tetraalkylammonium citrate; 

about 0.005 to about 0.3 % by ^veight of a first antimicrobial agent selected from the 
group consisting of benzoic acid, potassium benzoate, ampionium benzoate, and 
tetraalkylammonium benzoate; 

about 0.005 to about 0.3 % by wjeight of ^a,s£cond microbial agent selected from the 
group consisting of sorbic acid, potassium sorbate, ammonium sorbate, and tetraalkylammonium 
sorbate; and 

the balance water; 

the % by weight based on the total weight of the cleaning composition. 

55. A cleaning composition f($r a semiconductor surface, comprising: an acidic aqueous 
soktidn^omprising a cleaning agent selected/from the group consisting of citric acid and citric 
acid salts; one or more antimicrobial agents selected from the group consisting of a benzoic acid, 
benzoic acid salts, sorbic acid, and sorbic acid salts; and water. 
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56f The cleaning composition of Claim 55, wher^ n the^leaning agent is a selected from the 
group consisting of citric acid, ammonium citrate, anc i tetfaalkylammonium citrate. 

J J 

( 57. /The cleaning composition of Claim\55, wherein the antimicrobial agent is selected from 



v y ~ ' i / 

^-the group consisting of benzoic acid, sorbic^acid^potassium benzoate, ammonium benzoate, 
tetraalkylammonium benzoate, potassium sort^te, ammonium sorbate, and tetraalkylammonium 
sorbate. 



V 




/The cleaning composition of Claim 55, comprising ammonium citrate, potassium 
Jjt&rizoate, and potassium sorbate. 




1 The cleaning composition of,Claim 55, comprising ammonium citrate, ammonium 
benzoate, and potassium sorbate. 




60. J A cleaning composition for a semiconductor surface comprising an acidic aqueous 
solution comprising: about 0.02 to ^bout 1.5 % by weight citric acid, citric acid salt, or a mixture 
thereof; about 0.005 to about 0.3 % by weight antimicrobial^agent; and the balance water based 
on the total weight of the cleaning composition; the antimicrobial agent selected from the group 
consisting of benzoic acid, sorbic acid,^potassium benzoate, ammonium benzoate, 
tetraalkylammonium benzoate, potassium sorbate^ammonium sorbate, tetraalkylammonium 
sorbate, methylparahydroxybenzoate, ethylparahydroxybenzoate, propylparahydroxybenzoate, 
and n-heptylparahydroxybenzoate, sulfur dioxide, potassium bisulfite, and potassium 
metabisulfite. 



61 . the cleaning composition of Claim,60, wherein the composition has a pH of about 4.5 to 
V^UoufB.5. 




62. A cleaning composition for cleaning a planarized or polished surface of a semiconductor 
wafer, the composition comprising: a mixture of a cleaning agent, an antimicrobial agent, and 
solvent in amounts relative to one another such that microbial growth within the cleaning 
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composition is inhibited, and when the composition is in contact with both a metal conductive 
structure and a dielectric layer, residual particles are removed therefrom with no significant 
defects to the conductive structure or the dielectric layer, and microbial deposition on the 
)lanarized or polished surface is inhibited. 




63. V The cleaning composition of Claim 62, comprising about 0.02 % to about 1 .5 % of a 



\ / 

cleaning agent comprising a hydr^xycarboxylic acid, a hydroxycarboxylic acid salt, or a mixture 
thereof. 

The cleaning composition of Claim 63, wherein the cleaning agent comprises citric acid, 
citric acid salt, or a mixture therec^fy^ 






The cleaning composition of Claim 62/comprising about 0.005 % to about 0.3 % 
antimicrobial agent. \X 

\ 

The cleaning composition of Claim 62, wherein the antimicrobial agent is selected from 
S \ / 

~the group consisting of benzoic acid, sorbic acid,\potassium benzoate, ammonium benzoate, 

tetraalkylammonium benzoate, potassium sorbate\ammonium/sorbate, tetraalkylammonium 

\ / 

sorbate, benzoic acid, sorbic acid, ammonium benzoate, potassium benzoate, 
tetraalkylammonium benzoate, ammonium sorbate, potassium sorbate, and tetraalkylammonium 

V 

sorbate. 

\ , .... 

67. The cleaning composition of Claim 62/wherein the antimicrobial agent is selected from 
the group consisting of a sulfite, and an ajkyl parahydroxybenzoate. 

68. The cleaning composition of Claim 67>^ierein/the antimicrobial agent is selected from 
the group consisting of sulfur dioxide, potassium bisulfite, and potassium metabisulfite. 

69. The cleaning composition of Cllh^ antimicrobial agent is selected from 
the group consisting of methylparahydroxybenzoate, ethylparahydroxybenzoate, 
propylparahydroxybenzoate, and n-heptylparahydroxybenzoate. 

/ \ 
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^70^ The cleaning composition of Clain^62, ^h€rein the solvent comprises water, an organic 
J solvent, or a mixture thereof. 

^^7^^) The cleaning composition of Claim 62, wherein the solvent comprises deionized water. 



The cleaning composition of Claim 62, haying a pH of between about 4.5 and about 6.5. 





TJhe cleaning composition of Claim\62; having a pH of between about 5 and about 6. 

\ / 

74. The cleaning composition^ Claim 62, wherein the metal conductive structure comprises 
a metal selected from the group consisting of copper, aluminum, silver, tungsten, platinum, 
titanium, and tantalum. ^ 

\ / 

75. The cleaning composition of Claim 62, wherein the dielectric layer comprises a dielectric 

material selected from the group consisting of silicon dioxide, phosphosilicate glass, borosilicate 

/ \ 

glass, borophosphosilicate glass,,carbon-doped silica, and porous silica. 

,76. 1 J The cleaning composition of Claim 62, wherein the residual particles comprise metal 
particles. 

A 



The cleaning composition of Claim 



76, whereinJh^metal particles are selected from the 




group consisting of copper, aluminum, platinum, titjtfrium, silver, tungsten, and tantalum 
particles. 



^/78. J The cleaning composition of Claim 62,^wherein the residual particles comprise abrasive 
^slurry particles. 



79. The cleaning composition of Claim 78, wlierein the abrasive slurry particles are selected 
from the group consisting of aluminum oxicj^f titanium dioxide, silicon dioxide, cerium dioxide, 
and mixtures thereof 
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80-138. (currently cancelled) 
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